tetrakis(triphenylphosphine)-palladium(0) (0.49 g, 0.43 mmol, 0.06 eq) were added. The reaction mixture was stirred at 80 °C for 2.5 h while the mixture changed primarily its color to red followed by precipitation of a yellow solid. After cooling to room temperature, tetrahydrofuran was added until the yellow precipitate was dissolved. The organic layer was separated and washed with saturated aqueous solution of NaHCO3. After drying over MgSO4, the extract was filtered and the solvent was removed under reduced pressure. The crude material was purified using flash column chromatography (silica; DCM) and further purified by recrystallization from ethyl acetate. The crystals were separated and washed with a small amount of cold ethyl acetate and diethyl ether yielding 1.36g 3-bromo-5-(4-formyl-1,1-biphenyl)-2-methylthiophene (4) (3.81 mmol, 52%) as a pale yellow solid. .
Synthesis of 3-Bromo-5-(4-(2,5-dioxolanyl)-1,1-biphenyl)-2-methylthiophene (5)
A mixture of 3-bromo-5-(4-formyl-1,1-biphenyl)-2-methylthiophene (4) (1.14 g, 3.19 mmol, 1.0 eq), 1.96 mL ethylene glycol (35.1 mmol, 11 eq) and p-toluenesulfonic acid monohydrate (0.006 g, 0.032 mmol, 0.01 eq) was dissolved in 100 mL toluene. The solution was heated to 135 °C for 60 h using a Dean-Stark apparatus. After cooling to room temperature, the reaction mixture was poured into 100 mL aqueous saturated solution of NaHCO3. The layers were separated and the aqueous layer was extracted with chloroform twice. The combined organic layers were washed alternately with aqueous saturated solution of NaHCO3 and water twice. After drying over MgSO4, filtration and removal of the solvent using rotary evaporation 1.12 g 3-bromo-5-(4-(2,5-dioxolanyl)- 0.042 mmol, 0.11 eq) was suspended in 15 mL anhydrous dichloromethane. To the suspension 0.27 mL triethylsilane (1.20 mmol, 3.1 eq) were added followed by 0.13 mL acetyl bromide (1.69 mmol, 4.4 eq). The reaction mixture was stirred at room temperature overnight. After the addition of 40 mL phosphate buffer (pH 7), the layers were separated and the aqueous layer was extracted with dichloromethane three times. The combined organic layers were washed with aqueous saturated solution of NaHCO3 and brine. After drying over MgSO4, filtration and removal of the solvent using rotary evaporation, the oily residue was purified using flash column chromatography (silica; DCM/iHex 2:1). The product was freeze-dried from benzene yielding 282 mg 1,2-bis(2-methyl-5-(4-bromomethyl-1,1-biphenyl)thiophen-3-yl)hexa-fluorocyclopentene (7) (0.328 mmol, 86%) as a blue solid. 
Blinking Experiment
For the reference experiments that address the blinking of individual triads, these were For the reference experiments used to evaluate the data shown in fig.5a of the main text, each triad was illuminated continuously at 488 nm for 100 s with the same intensity as for the corresponding photoconversion experiment.
